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Abstract
This case presents a study of how QR code menus have emerged as a popular and sustainable solution for the hospitality
industry in the wake of the COVID-19 pandemic. The case explores the environmental benefits of QR code menus in the
restaurant industry by drawing on existing literature and examining how QR code menus can reduce paper waste, lower
carbon footprint, and promote sustainable practices. The case also discusses how QR code menus contribute to several
United Nations Sustainable Development Goals (SDGs), such as SDG 12 (Responsible Consumption and Production), SDG
13 (Climate Action), and SDG 17 (Partnerships for the Goals). The case concludes that QR code menus offer various
benefits for restaurants and customers, such as reducing waste, enhancing customer experience, supporting local and
organic food producers, and promoting responsible consumption and production. The case also suggests that QR code
menus are not only a digital transformation tool but also a step towards creating a more eco-friendly and resilient
restaurant industry.
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Introduction

With the onset of the COVID-19 pandemic, the hospitality
industry faced new challenges inmaintaining health and safety
standards while continuing to provide quality service to its
customers. One area of concern was the use of printed menus,
which were seen as potential sources of contamination. As a
result, QR code menus emerged as a popular and sustainable
solution that reduces waste while enhancing the customer
experience. This approach not only improves hygiene and
reduces paper waste but also offers other benefits, such as easy
updating, vivid imagery, and improved information quality. By
adopting QR code menus, the hospitality industry can con-
tribute to a more sustainable future by reducing its carbon
footprint and promoting eco-friendly practices.

According to the National Restaurant Association, half
of all full-service restaurant operators in the United States
have added QR code menus (NYT, 2021). QR menu access
became popular to help minimize contact during the pan-
demic. Iskender et al. (2022) explained restaurant patrons’
behavioral intentions toward QR code menu utilization in
restaurant servicescapes under pandemic constraints. Their
proposed model, including the overlooked construct of
trialability and contextual construct of hygiene, performed

better in explaining behavioral intentions over and beyond
existing technology acceptance models. While paper menus
have returned to many locations post-pandemic, QR tech-
nology continues to have applications. Most restaurant
operators believe QR codes will become more common or
remain the same in the future (NRA, 2022).

Several sustainability benefits involved with QR menus
are discussed in this manuscript to point the reader to their
promising stay following their accelerated entry with the
pandemic. Firstly, traditional print menus require a sub-
stantial amount of paper, which can contribute to envi-
ronmental issues like deforestation and pollution. By
implementing menus with QR codes, restaurants can sig-
nificantly reduce their paper usage, thereby contributing to a
more sustainable environment. Secondly, printing menus
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can be expensive, especially for restaurants that update their
menus frequently. Menus with QR codes are economical
because they can be easily updated and distributed without
incurring printing expenses. Thirdly, QR code menus can
increase restaurant efficiency by decreasing the amount of
time required to print, distribute, and update menus. Cus-
tomers can access the menu on their smartphones using QR
codes, reducing the need for waitstaff to distribute and
collect menus. Fourthly, QR code menus provide restau-
rants with greater flexibility, as they can easily change their
menus and add new items without printing new menus. This
adaptability enables restaurants to respond swiftly to fluc-
tuating customer demands and preferences. Also, it allows
restaurants to promote perishable food to save from un-
wanted food waste. Fifth, QR code menus can enhance the
customer experience by providing more detailed informa-
tion about dishes, such as images, nutritional data, and
allergen information. This can help customers make more
informed decisions and enhance their overall dining ex-
perience satisfaction. Last but not least, further integrated
technology can promote contactless transactions, allowing
customers to order food and directly pay from their mobile
wallet (NRA, 2021).

The following sections introduce the first sustainability
efforts in the restaurant industry, the QR code as an in-
formation technology tool, its implementation in restaurant
menus, and an overview of the newly discovered side-
promoted sustainability benefits of this not-so-novel in-
formation technology tool to conclude with pointing to the
relevant United Nations Sustainable Development Goals.

Sustainability in the restaurant industry

Restaurants that prioritize environmental sustainability have
received increasing attention in academic literature and are
commonly known as “ecological” or “green” restaurants
(Iamkovaia et al., 2019). Although there is no consensus on
a single definition of sustainable restaurants, they are
generally recognized for operating in an environmentally
conscious manner that balances economic viability with
ecological responsibility.

The restaurant industry’s significant and continuous
growth has led to growing environmental concerns. The
industry faces various challenges, such as excessive energy
and water consumption, substantial amounts of non-
recyclable waste, and wasted food (Jang et al., 2017).
Therefore, there is a greater focus on adopting environ-
mentally and economically sustainable practices in
restaurants.

Restaurants are adopting various practices such as re-
ducing energy and water consumption, minimizing food
waste, using renewable energy sources, and sourcing in-
gredients locally to address these challenges. However, the
attitudes and behaviors of restaurant managers and staff play

a crucial role in the success of these practices. In particular,
the values and leadership of top management are crucial in
advancing environmental commitment and sustainable
practices (Dey et al., 2022).

Moreover, stakeholders such as customers, suppliers,
and regulatory bodies also play a critical role in promoting
and supporting environmentally sustainable practices in
restaurants. Engaging stakeholders in decision-making
processes and soliciting their feedback can help restau-
rants align their sustainability practices with stakeholder
expectations and needs, leading to greater environmental
sustainability and improved restaurant performance.

Research examining the effects of top management
values and leadership on environmental sustainability in the
restaurant industry, as well as the effects of stakeholder
engagement on sustainability and the impact of sustainable
practices on restaurant performance, found that top man-
agement values and leadership play a significant role in
advancing environmental commitment, stakeholder en-
gagement has a significant impact on sustainability, and
sustainable practices positively impact restaurant perfor-
mance (Jang et al., 2017). Consumers have also been found
to be supportive of sustainability efforts, with awareness of
sustainable practices and concern for the environment
significantly influencing their intention to support envi-
ronmentally friendly restaurants (Hu et al., 2010).

To promote sustainability in food service provision, it is
essential to create more responsible consumer options. One
way to achieve this is by (re)designing restaurant menus to
inform customers about the environmental impacts of their
food selections and encourage them to choose more eco-
friendly options (Filimonau and Krivcova, 2017). Customer
attitudes have also been shaped by the impact of food se-
lection on personal health, subjective well-being, and the
environment, leading to an increased emphasis among
consumers on the nutritional value, calorie content, and
environmental impact of the restaurant food they consume
(Price et al., 2016).

In conclusion, environmentally and economically sus-
tainable practices are becoming increasingly important for
restaurants to address environmental concerns and improve
their performance. Sustainable restaurants can take various
measures to minimize their environmental footprint, and the
attitudes and behaviors of top management and stakeholders
are critical for successful implementation. This highlights
the importance of continued research in this area to identify
effective strategies for promoting environmental sustain-
ability in the restaurant industry.

Restaurant menus

A restaurant is a service business that provides food and
beverage items to customers for consumption on the
premise or for takeaway. The service aspect of a restaurant
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includes various activities such as greeting customers,
taking orders, serving food and drinks, and processing
payments. The customer’s dining experience in a restaurant
is influenced by various factors such as the quality of food,
the speed and efficiency of service, the ambiance and at-
mosphere of the restaurant, and the overall level of customer
service. Customer satisfaction and loyalty are critical factors
that can significantly affect a restaurant’s success in the
highly competitive food service industry.

Service businesses like restaurants have unique char-
acteristics that set them apart from other types of businesses,
such as intangibility, perishability, heterogeneity, and in-
separability of production and consumption. These char-
acteristics present both opportunities and challenges for
restaurant managers, who must constantly strive to create a
positive customer experience and build strong relationships
with their customers.

Menus are an important tool for restaurants, particularly
when it comes to attracting customers’ attention to the most
lucrative food services. The design and content of menus
also contribute to the restaurant’s atmosphere, which is one
of the essential components of the service environment that
affects customers’ sensory and emotional experiences
(Baker et al., 1994). Previous research (Hansen et al., 2005)
has shown that restaurant menus impact customers’ overall
dining experience. Menus have multi-layered associations
with the restaurant’s atmosphere, as they complement the
ambient (such as sound, light, and temperature), social (such
as employee-employee, employee-guest, and guest-guest
relations), and design (such as architectural decor, sym-
bols, spatial order, and aesthetics) factors (Heide &
GrØnhaug, 2006). Therefore, menus play a critical role
in creating a positive dining experience and enhancing
customers’ overall satisfaction and loyalty.

QR codes

Denso Wave, a Japanese corporation, pioneered the de-
velopment of QR (Quick Response) codes in 1994. Initially,
the company designed QR codes for tracking vehicles and
parts throughout the manufacturing process. However, the
technology gained significant traction in Japan, where it was
applied in diverse fields such as inventory management,
advertising, and museums to provide visitors with addi-
tional exhibit information. QR codes consist of a two-
dimensional barcode that encodes information in the
form of a square pattern of black and white dots arranged in
a specific manner. A mobile device equipped with a QR
code reader application can instantly read the encoded in-
formation and use it for various purposes, such as displaying
contact information, accessing websites, and facilitating
payments. The proliferation of mobile devices in recent
years has significantly increased the application of QR
codes across various sectors, including commerce, retail,

logistics, tourism, and restaurants, among others (Jong-
Hyuok et al., 2012; Okazaki et al., 2011; Ozkaya et al.,
2015; Rotsios et al., 2022; Sang Ryu and Murdock, 2013).

QR codes have become a ubiquitous tool for businesses
and are employed in various applications such as payments,
loyalty programs, event registration, product tracking, and
contactless menus, among others. For example, QR codes
can be used to facilitate payments by scanning the code with
a smartphone. Similarly, QR codes are employed in loyalty
programs to track purchases and offer rewards to customers.
QR codes can also be used for event registration and
ticketing, allowing attendees to quickly and easily check-in.
Businesses can also use QR codes to track products
throughout the supply chain, enabling prompt identification
of any issues that may arise. In the hospitality industry, QR
codes have been increasingly used in restaurants to provide
contactless menus, especially since the COVID-19
pandemic.

QR codes have emerged as a versatile tool for businesses,
providing a quick and efficient means of providing infor-
mation, streamlining processes, and reducing paper waste in
many cases.

QR code menus

The COVID-19 pandemic has compelled restaurants to
adopt digital solutions swiftly to address perceived risks
associated with the virus (Brewer and Sebby, 2021). One of
the major concerns has been the menus, which are fre-
quently touched surfaces that could potentially contribute to
contamination. Consequently, restaurants across the globe
have leveraged QR codes on their menus as a digital
transformation tool to lower the risk of contamination.
These QR codes were placed either on tables or takeaway
ordering facilities, providing customers with the ability to
scan them using their smartphones and access the menus
without touching them physically.

In addition to reducing the risk of contamination, the
adoption of digital menus has also resolved a long-standing
concern related to the visual experience of printed menus.
Prior research has demonstrated that photographs on menus
can have a positive impact on customers’ purchasing in-
tentions (Gómez-Carmona et al., 2021; Reynolds et al.,
2005). The hospitality industry has experienced a surge in
the use of digital menus, which offer the benefits of vivid
imagery and the ability to be updated easily (Beldona et al.,
2014). According to these authors, the preference of con-
sumers for e-tablet menus is associated with enhanced in-
formation quality, menu availability, and customer
satisfaction with their orders.

QR codes have emerged as an effective replacement for
traditional restaurant menus during the COVID-19 pan-
demic, with experts predicting their continued use and
advocating for their adoption as a sustainable solution
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(Lucas, 2021). The use of QR codes has not only aided in
curbing the spread of germs but has also been identified as
an eco-friendly solution that can benefit both restaurants and
the environment. The digital format of QR code menus
eliminates the requirement for single-use paper menus,
which are frequently discarded after one use and contribute
to the growing global waste problem. Additionally, QR
codes enable restaurants to update menus in real-time, re-
ducing the need for reprinted paper menus and minimizing
food waste by ensuring only available items are displayed.
Furthermore, QR codes can be used to inform customers
about the restaurant’s sustainability efforts, such as sourcing
local and organic ingredients or reducing energy con-
sumption. As consumers become increasingly environ-
mentally conscious, providing this information can attract
more customers and build a loyal customer base. The
transition to QR code menus is not only a sustainable so-
lution to reducing waste and enhancing customer experi-
ence but also a step towards creating a more eco-friendly
and resilient restaurant industry.

Sustainability benefits of QR code menus

QRmenus have several sustainability benefits, ranging from
easily updating menus to target different audiences and
promoting dishes that are about to expire to eliminate food
waste to preventing unnecessary paper waste associated
with traditional print menus, particularly in high-inflation
economies.

QR code menus are a digital alternative to printed menus
that can save paper and help the environment (Wiener-
Bronner, 2022). Furthermore, printing menus necessitates
the use of ink and energy, both of which have environmental
consequences. Printed menus must be frequently updated to
reflect price changes, availability, or promotions, resulting
in increased paper consumption and disposal. QR code
menus can be easily updated online and produce no waste.
QR code menus can help restaurants save money and re-
sources by eliminating the need for printing, updating, and
disposing of paper menus. Customers can access the menu
and order their food in a convenient and eco-friendly
manner by scanning a QR code with their smartphones.

QR code menus can also help restaurants reduce food
waste by promoting food items that are about to expire.
Food waste contributes significantly to greenhouse gas
emissions, land use, and water consumption. Restaurants
can use QR code menus to offer discounts or specials on
food items that need to be sold quickly, encouraging cus-
tomers to buy them and preventing them from going to
waste.

Additionally, menus with QR codes can encourage
customers to make more environmentally friendly food
selections. More details about the ingredients, origin, and
environmental effects of each dish can be found in QR code

menus, along with suggestions for vegetarian or vegan
options. This can encourage consumers to choose more
environmentally friendly options and become more con-
scious of the effects their food choices have on the
environment.

QR code menus can also help managers produce food
more responsibly. Managers can use QR code menus to get
real-time data on customer preferences, demand, and
feedback, which can help them optimize their inventory,
supply chain, and menu design. This can assist managers in
reducing food waste, lowering costs, and increasing cus-
tomer satisfaction. Managers can also use QR code menus
to show off their sustainability efforts and certifications to
customers and stakeholders.

QR code menus can also help local and organic food
producers by allowing restaurants to show their customers
their sourcing practices and certifications. Customers can
learn more about where their food comes from, how it is
grown or raised, and what environmental or social benefits it
has by scanning a QR code. This can assist customers in
making informed decisions while also supporting restau-
rants that use local and organic food sources. This can also
help to reduce food miles, CO2 emissions, and
pesticide use.

United nations sustainable
development goals

UN SDG is an acronym that stands for United Nations
Sustainable Development Goals (UN, 2023). They are a
collection of 17 global goals established by the United
Nations in 2015 to guide and coordinate global efforts
toward sustainable development (UN, 2023). The SDGs
address a wide range of interconnected issues, including
poverty, inequality, climate change, environmental degra-
dation, and social injustice.

The goals cover a wide range of issues, including the
abolition of poverty and hunger, the provision of quality
education and healthcare, the achievement of gender
equality, the promotion of clean energy and sustainable
cities, the promotion of responsible consumption and
production, and the protection of marine and terrestrial
ecosystems. To track progress, each goal has specific targets
and indicators.

The Sustainable Development Goals (SDGs) seek to
mobilize governments, businesses, civil society organiza-
tions, and individuals to collaborate in order to create a more
sustainable and equitable world by 2030. They provide a
comprehensive framework for addressing global issues and
promoting social, economic, and environmental well-being
for all people, with no one left behind. The SDGs are viewed
as a blueprint for a brighter future, guiding policymaking,
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resource allocation, and international cooperation at both
the national and global levels.

QR code menus offer not only digital but also a sus-
tainable solution for the hospitality industry. The discussed
benefits of QR code menus, in this case, remain relevant to
the following SDGs:

SDG 12: Responsible Consumption and Production: QR
code menus can aid in the promotion of responsible con-
sumption and production by reducing paper and food waste,
supporting local and organic food producers, and providing
consumers with more information about the environmental
and social impact of their food choices.

SDG 13: Climate Action: QR code menus can aid in
climate change mitigation by reducing greenhouse gas
emissions, energy consumption, and water consumption
associated with paper production, printing, and disposal.
They can also help reduce food miles and the carbon
footprint of restaurants by allowing them to source food
locally and organically.

SDG 17: Partnerships for the Goals: QR code menus can
facilitate collaboration and innovation among restaurants,
food producers, technology providers, and customers,
which can help foster partnerships for the goals. They can
also help stakeholders see sustainability efforts and certi-
fications and raise awareness about the SDGs.

Conclusion

Following the COVID-19 pandemic, QR code menus have
emerged as a popular and sustainable solution for the
hospitality industry. They provide numerous advantages to
restaurants and customers, including reduced paper and
food waste, improved customer experience and satisfaction,
support for local and organic food producers, and promotion
of responsible consumption and production. QR code
menus also help to achieve several UN SDGs, including
SDG 12, SDG 13, and SDG 17, by mitigating climate
change, fostering partnerships, and raising awareness about
sustainability issues. QR code menus are not only a digital
transformation tool but also a step toward making the
restaurant industry more environmentally friendly and
resilient.

Discussion questions
· What are the primary motivators and barriers to

implementing QR code menus in the hospitality
industry?

· How can restaurants use QR code menus to improve
sustainability performance and communicate their
efforts to customers and stakeholders?

· What are the potential risks and challenges of QR
code menus in terms of privacy, security, accessi-
bility, and customer satisfaction?

· How can restaurants quantify and assess the impact of
QR code menus on environmental, social, and eco-
nomic outcomes?

· How can restaurants use QR code menus in con-
junction with other digital technologies and plat-
forms, such as social media, online reviews, and
mobile payments, to create a more seamless and
engaging customer experience?
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